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Abstract: 
Research emanating from the field of developmental science indicates that initial risk factors for 
substance use disorder can be evident in early childhood. One dominant developmental pathway 
connecting these initial risk factors with subsequent substance use disorders focuses on the 
central role of disinhibited or externalizing behaviors. In the current paper, we delineate a second 
pathway that focuses on problems with emotion regulation associated with internalizing 
symptomatology. Several studies indicate that internalizing symptoms in early and middle 
childhood predict substance involvement in adolescents and young adulthood. We describe a risk 
model that traces the potential developmental markers of this internalizing pathway to substance 
use disorders and that identifies a population potentially vulnerable to this risk process, namely 
children of alcoholic parents. We consider the relation between the internalizing pathway and the 
more widely researched externalizing pathway. We then conclude with a discussion of the 
implications of this model for prevention efforts. In this manner, we strive for a translational 
goal, linking our existing understanding of internalizing processes and substance use disorders 
with our efforts to develop effective prevention programs. 
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Article: 
Multiple disciplines contribute to our growing understanding of alcohol and substance use 
disorders. Within this field, developmental science emphasizes the early etiological processes 
that contribute to, yet precede, the onset and escalation of alcohol and drug use. Findings guided 
by this perspective show that alcohol and drug use itself may begin much earlier in development 
than when onset is typically studied (i.e., mid-childhood versus adolescence; Donovan et al., 
2004) and that the roots of these behaviors are likely evident for some individuals in early 
childhood (Zucker, 2008). These findings have implications for preventive interventions, guiding 
when these programs may be most effective and identifying the types of developmental 
processes that these programs may most successfully target (Dunn, Mezzich, Tolan, Szapocznik, 
& Sambrano, 2007; Ialongo et al., 2006). 
Developmental Psychopathology provides a framework for integrating developmental science 
with the study of how problem behaviors, such as substance use disorders (SUDs), emerge over 
development (e.g., Cicchetti, Matthysse, Levy, Kagan, & Benes, 1996; Zucker, Cicchetti, & 
Cohen, 2006). Researchers applying the Developmental Psychopathology framework to the 
study of SUDs have increasingly emphasized the importance of identifying developmental 
pathways leading to SUDs. However, few developmental pathways emanating from early 
childhood, rather than later in development, are currently articulated in the literature. 
In the current paper, we review evidence supporting the need to further study one such early 
emerging pathway, the internalizing pathway to SUDs. We then describe a high-risk population 
potentially vulnerable to following this pathway, namely children of alcoholic parents. Relying 
on the tenets of the Developmental Psychopathology framework, we next describe the theoretical 
processes underlying the internalizing pathway. We consider the relation between the 
internalizing pathway and the more widely researched externalizing pathway. We then conclude 
with a discussion of the implications of this model for prevention efforts. In this manner, we 
strive for a translational goal, linking our existing understanding of internalizing processes and 
SUDs with our efforts to develop effective prevention programs. 
The case for pursuing an internalizing pathway to SUDs 
Although developmental pathways emanating from early childhood that lead to SUDs are rarely 
articulated in the literature, one notable exception is the antisocial or externalizing pathway. The 
externalizing pathway is posited to first emerge as difficult temperament in infancy which is 
followed in childhood by externalizing symptoms (e.g., aggression and conduct problems), an 
early onset of substance use, escalations in antisocial behavior and the eventual onset of SUDs 
(Tarter et al., 1999; Zucker et al., 2006). The core behavioral problems of this pathway thus 
typically reflect behavioral disinhibition, “an inability to inhibit socially undesirable or restricted 
actions” (p. 326, Iacono, Malone, & McGue, 2008). Although multiple factors may propel youth 
down this trajectory, current models emphasize interactions between an underlying liability for 
behavioral disinhibition (due to genetic and neurobiological factors) and a high-risk environment 
(due to the impact of parent antisociality on impaired parenting, disruptive or impoverished 
contexts, and deviant peer networks) as core to risk formation (e.g., Hussong, Curran, & Chassin, 
1998; Zucker et al., 2006). 
 
In support of this pathway, externalizing symptoms are highly correlated with substance use, 
particularly in adolescence (Hussong et al., 1998; King, Iacono, & McGue, 2004; Steele, 
Forehand, Armistead, & Brody, 1995). Moreover, recent behavioral genetics studies suggest that 
externalizing symptoms and substance use share a common genetic diathesis for disinhibited 
behavior (Iacono, 2008).1 Evidence for other aspects of this theoretical model has also begun to 
emerge (see Zucker et al., 2006). Thus, the externalizing pathway may well be a dominant 
pathway of risk for SUDs. This line of research has important implications for prevention, with 
accumulating evidence showing support for prevention and treatment programs that address 
deficits or introduce protective factors relevant to the externalizing pathway (e.g., Henggeler, 
Clingempeel, Brondino, & Pickrel, 2002; Lochman et al., 2007). 
 
Perhaps given the dominance of the externalizing pathway, current research poorly defines 
alternative developmental pathways emanating from early childhood that lead to subsequent 
SUDs. This is a clear limitation of the field. As defined within the Developmental 
Psychopathology framework, the concept of equifinality indicates that many disorders are 
reached through multiple pathways and children may follow different pathways to reach these 
similar outcomes (Cicchetti & Rogosch, 1996). 
 
In the case of SUDs, evidence for potential equifinality comes from at least two sources. First, a 
large body of research documents the salience of individual differences in understanding the 
etiology of alcoholism (e.g., Cox et al., 2001; Zucker et al., 2006). These differences suggest that 
various risk processes are differentially relevant across subgroups of individuals. For example, 
the extent to which alcohol serves to dampen physiological stress responses varies systematically 
across individuals and is greater among those with a family history of alcoholism (Sher & 
Walitzer, 1986; Sher, Grekin, & Gross, 2007). These findings indicate that pathways 
incorporating a physiological vulnerability for using alcohol to manage stress are potentially 
more salient for children of alcoholic parents than for their peers. A broad array of such risk and 
protective factors contribute to the development of substance involvement (Hawkins, Catalano, 
& Miller, 1992). The common finding that individual differences are important in the prediction 
of adolescent substance use indicates that youth vary in the etiological factors leading to SUDs 
and thus perhaps in their development pathways to these disorders. 
 
Second, epidemiological data suggest limitations to relying on the externalizing model alone to 
capture developmental pathways for SUDs. For instance, in the National Epidemiological Study 
of Alcohol and Related Conditions, approximately 12% of adults meeting criteria for an AUD 
and 28% of those doing so for a drug use disorder in the past 12-months evidenced antisocial 
personality disorder, a predicted outcome of long-term deviant behavior associated with the 
externalizing pathway (Grant, Stinson, Dawson, Chou, Ruan et al., 2006). This represents a 5–12 
fold increase in the odds of having an antisocial personality disorder among those with, versus 
without, a SUD. Nonetheless, less than a third of adults with a SUD show the expected pattern of 
comorbidity associated with the externalizing pathway. Other developmental pathways are 
clearly needed to understand additional trajectories leading to substance involvement and 
disorder. 
 
In models of adult alcoholism, the antisocial form of alcoholism associated with the externalizing 
pathway is but one of two dominant subtypes of alcoholism that is defined via patterns of 
comorbidity (Babor, 1996; Zucker et al., 2006). An alternate is Depressive or Negative Affect 
Alcoholism. The developmental pathway leading to this form of alcoholism remains poorly 
articulated in the literature. Several factors may underlie this lack of research attention, some of 
which relate to early conceptualizations of a Depressive Alcoholism subtype (Cloninger, 1987; 
Cloninger, Sigvardsson, Gilligan, & von Knorring, 1988; Cloninger, Sigvardsson, & Bohman, 
1996). For example, Depressive Alcoholism was long considered more common in women than 
in men and research efforts pertaining to “female alcoholism” have lagged behind those 
pertaining to “male alcoholism” (Wilsnack & Wilsnack, 1997). Recent studies show elevated 
rates of negative affect-related disorders (i.e., depression or anxiety) in men with versus men 
without alcohol use disorders, although comorbidity rates of negative affect and substance use 
disorders remain higher in women (Kessler, Crum, Warner, & Nelson, 1997). Moreover, 
Depressive Alcoholism was posited to be of late-onset (Cloninger et al., 1996) and thus not of 
central interest to studies of adolescents and young adults, the period targeted by most research 
on the development of SUDs. However, recent findings are inconsistent concerning whether the 
age of onset for SUDs differentiates Antisocial and Negative Affect SUDs as once supposed 
(e.g., Epstein, Labouvie, McCrady, Jensen, & Hayaki, 2002; Gratzer et al., 2004; Radouco-
Thomas, Boivin, Chabot, & Marquis, 1986). 
 
A primary reason why developmental pathways associated with Negative Affect Alcoholism 
remain understudied is that associations between depression and SUDs are weaker than are those 
between antisociality and SUDs. Mood and anxiety disorders (independent of those defined as 
‘induced’ by alcohol and drug use) show a 2.8 and 1.9 fold increase, respectively, among adults 
with (versus without) a 12-month diagnosis of a substance use disorder (Grant, Stinson, Dawson, 
Chou, Dufour et al., 2006). This results in estimates of between 18 and 20% of adults with a 
substance use disorder also evidencing a mood or anxiety disorder. This risk is higher for 
substance dependence (4.2–4.5 fold increase) versus abuse (1.4–1.9), though still more modest 
than the risk for antisocial personality disorder (8.2 and 18.5 for abuse and dependence, 
respectively) found in parallel studies with this sample (i.e., NESARC; Grant, Stinson, Dawson, 
Chou, Dufour et al., 2006). Moreover, studies of adolescents predicting substance use outcomes 
consistently show a stronger effect of externalizing symptoms as opposed to internalizing 
symptoms (e.g., Hussong et al., 1998; King et al., 2004). In light of these findings, some 
researchers question the centrality of depression and negative affect as an explanatory 
mechanism for SUDs. 
 
Other factors reducing research interests in the role of internalizing, as opposed to externalizing, 
mechanisms in substance use include challenges associated with measurement. Measures of 
internalizing symptoms are typically less reliable (particularly at younger ages) and show lower 
rates of inter-reporter agreement than those targeting externalizing symptoms (De Los Reyes & 
Kazdin, 2008). In addition, heterogeneity within measures of internalizing symptoms that reflect 
different forms of affective symptoms may have greater negative repercussions for the study of 
SUDs than heterogeneity within measures of externalizing symptoms. In general, various forms 
of externalizing symptoms all serve to increase risk for SUDs (Iacono, Malone, & McGue, 
2008b). However, some forms of internalizing symptoms may actually reduce this risk (e.g., 
separation anxiety in late childhood; Kaplow, Curran, Angold, & Costello, 2001) whereas others 
may increase it (e.g., depression in adolescence) but only at certain ages (e.g., anxiety in later 
adolescence, Sung, Erkanli, Angold, & Costello, 2004). 
 
Despite these challenges, pursuit of an internalizing pathway is of keen interest in the study of 
SUDs for several reasons. First, several studies report prospective prediction of adolescent 
alcohol involvement from childhood internalizing problems. For example, studies by Zucker and 
colleagues (Zucker, Chermack, & Curran, 2000) of high-risk youth show effects of internalizing 
symptoms in children as young as ages 2–5 on substance use in early adolescence. Moreover, 
community based samples also find that early indicators of internalizing symptoms in early- to 
mid-childhood (e.g., symptoms of anxiety and depression and inhibited temperament) predict 
substance involvement into late-adolescence and early adulthood (Caspi et al., 1996; Caspi, 
Moffitt, Newman, & Silva, 1996; Kellam, Ensminger & Simon, 1980). 
 
Second, clinical studies indicate that self-medication, a key mechanism posited to link affective 
disruption and substance use, is self-reported in treatment samples as a primary reason for 
addiction and is commonly targeted by treatment programs (McMahon, Kouzekanani, DeMarco 
& Kusel, 1992). Third, reformulations of the self-medication model identify vulnerable sub-
groups for whom the effect of depression on SUDs is larger than previously found in the 
population at large. This suggests that the internalizing pathway may be particularly relevant in 
explaining SUDs for a subset of individuals (Cooper, Russell, Skinner, Frone, & Mudar, 1992; 
Kushner, Sher, Wood, & Wood, 1994; Kushner et al., 1994). Fourth, comorbidity rates of 
affective and anxiety disorders with SUDs are among the highest reported with any psychiatric 
disorder, particularly within treatment settings (Costello, Erkanli, Federman, & Angold, 1999; 
Merikangas et al., 1998; Skinstad & Swain, 2001). Fifth, evidence for Negative Affect 
Alcoholism as a subtype is growing, and thus understanding the pathways through which this 
endpoint is reached and whether this finding generalizes to other SUDs is needed (e.g., Mezzich 
et al., 1993; Nurnberger, Foroud, Flury, Meyer, & Wiegand, 2002). 
 
And, finally, we believe that understanding an internalizing pathway to SUDs is also important 
for developing effective preventive interventions. Knowledge about this pathway can inform the 
development of early intervention and prevention programs for SUDs, targeting youth as early as 
preschool when risk may be more malleable and intervention more successful. Because most 
early prevention work focuses on risk associated with externalizing processes, the explication of 
an internalizing pathway may also suggest novel targets of risk for an early age period. Although 
we believe that this internalizing pathway will be relevant for understanding processes leading to 
SUDs in a broad array of adolescents, we also believe that this pathway may be most evident 
within an established high risk sub-population, namely children of alcoholics. 
 
The salience of parent alcoholism 
Children of alcoholic parents (COAs) are among the highest risk groups for evidencing AUDs 
and other SUDs (e.g., Chassin, Pitts, DeLucia, & Todd, 1999; Sher, 1991). Of increasing 
research focus are the reasons underlying COAs’ risk for these disorders. In particular, recent 
efforts have provided the field with a growing understanding of the genetic and neurobiological 
contributors to AUDs (e.g., Hasin, Hatzenbuehler, & Waxman, 2006; Schuckit, 2000). With 
respect to Negative Affect Alcoholism in particular, the search for genetic mechanisms remains 
an active area of study. Currently, family linkage and twin studies demonstrate modest co-
transmission for internalizing disorders (primarily depression) and alcoholism (Kendler, Neale, 
Heath, & Kessler, 1994; Merikangas, Leckman, Prusoff, Pauls, & Weissman, 1985; Zucker et al., 
2006).2 In addition, summarizing results from the Collaborative Study on the Genetics of 
Alcoholism, Nurnberger et al. (2002) reported evidence consistent with examining Negative 
Affect Alcoholism as a unique phenotype. Specifically, they report a higher rate of comorbid 
depression and alcoholism among probands of families with a higher prevalence of this same 
comorbidity as opposed to families with a higher prevalence of alcoholism alone. This finding 
spurred genetic analyses identifying two markers on chromosome 1 that indicate linkage between 
alcohol and depression (spectrum) disorders. Together, these findings indicate the potential for 
some overlap in the genetic diathesis for alcoholism and internalizing disorders. Thus, some 
COAs may have greater genetic vulnerability for internalizing disorders that is shared with that 
for alcoholism and this comorbidity may be greatest in children whose parents demonstrate 
Negative Affect Alcoholism. 
 
However, genetically-informed studies indicate that environmental factors also play a significant 
role in the development of SUDs and AUDs (e.g., Caspi et al., 2005; Dick et al., 2007; Dick et 
al., 2007; Rose, Dick, Viken, & Kaprio, 2001). Many of these candidate environmental risk 
factors are more prevalent among COAs, and these factors likely underlie the broad-based 
emotional and behavioral impairments more evident in COAs than in their peers. By ages 2–3 
and through young adulthood, COAs show greater internalizing and externalizing symptoms than 
do their peers (Hussong et al., 2007; Hussong, Flora, Curran, Chassin, & Zucker, 2008). COAs 
also show higher rates of problems in school (e.g., poorer academic performance; McGrath, 
Watson, & Chassin, 1999) and in their peer relationships (e.g., lower rates of social competence 
in childhood and greater risk of deviant peer affiliations in adolescence; Chassin, Curran, 
Hussong, & Colder, 1996; Hussong, Zucker, Wong, Fitzgerald, & Puttler, 2005). Most notably, 
COAs show a substantially greater risk for alcohol and drug use disorders in young adulthood. 
COAs initiate substance use earlier, increase their rates of use more quickly, and show a faster 
escalation from initiation to alcohol use disorders than do children of non-alcoholic parents 
(Chassin et al., 1996; Chassin et al., 1999; Hussong, Bauer, & Chassin, 2008). By young 
adulthood, 53% of COAs evidence an AUD as compared to 25% of non-COAs. Moreover, rates 
of drug, affective, and anxiety disorders are approximately 21, 24 and 25% among COAs 
compared to 9, 12 and 18% among their peers, respectively (Chassin et al., 1999). 
 
Not surprisingly, these elevated rates of disturbance make COAs a high-service utilization 
population, with COAs over-represented in mental health and special education services. 
Notably, nearly 80% of children in families in the child welfare system are affected by substance 
abuse (Child Welfare League of America, 2004). Recent estimates indicate that 11 percent of all 
children live in families where one or more parents abuse alcohol or other drugs (Child Welfare 
League of America, 2004), making COAs both a substantial and multi-risk population deserving 
of effective preventive interventions. For these reasons, targeting COAs as a vulnerable group is 
among the top health priorities identified by the Surgeon General in a 2007 call to action to 
prevent and reduce underage drinking (US DHHS, 2007). Despite this clear need, few 
empirically evaluated prevention programs target COAs. 
 
The early emergence and stability of emotional and behavioral problems among COAs 
underscores the utility of a developmental perspective in explaining when and how some of these 
youth will come to evidence SUDs. Growing evidence suggests that the roots of this process are 
evident for some individuals as early as birth. This is most evident among those infants who 
experienced prenatal exposure to alcohol, tobacco or other drugs and the subsequent challenges 
associated with Fetal Alcohol Effects/Syndrome (Kodituwakku, Kalberg, & May, 2001; 
Streissguth et al., 2004; Testa, Quigley, & Eiden, 2003).3 However, research shows an early 
pattern of risk behavior in young children of alcoholic parents who avoided prenatal exposure to 
substances for their children. For example, analyses of two community samples showed that 
COAs without prenatal exposure began to evidence elevated internalizing symptoms and 
externalizing symptoms as early as age 2, with risk for symptomatology remaining high and 
stable into adulthood (Hussong et al., 2007; Hussong et al., 2008). To date, the few prevention 
programs that have been empirically evaluated target COAs between middle childhood and 
adulthood (see Price & Emshoff, 1997), after these emotional and behavioral problems have had 
years to stabilize. 
 
In the current paper, we describe a developmental model that may guide the creation of 
prevention programs targeting younger children living with alcoholic parents. We focus this 
model on risk for the internalizing pathway to SUDs which may be especially salient in children 
of parents who evidence affective disturbance and alcoholism, either comorbidly at the 
individual parent level (e.g., in the form of Negative Affect Alcoholism) or as co-occurring risks 
within the family context (e.g., families where fathers have an AUD and mothers have a Major 
Depressive Disorder). Although we expect that the processes implicated here that define and 
explain the internalizing pathway are especially evident in COA families, we posit that these 
mechanisms are not limited to COA families but may occur more broadly for youth from a 
variety of family backgrounds. 
 
What might an internalizing pathway look like? 
We articulate an internalizing pathway to Negative Affect SUDs that incorporates early 
antecedents and developmentally-varying markers of progression toward this endpoint. We use 
the concept of a pathway as defined in the tree metaphor of Sroufe (1990), such that a pathway 
defines a course of development that is followed by a subgroup of children. Such pathways are 
not deterministic; we do not expect all children showing early indicators of progress on the 
internalizing pathway to eventually develop a Negative Affect SUD. Rather, the internalizing 
pathway includes the potential for moderating influences which serve to propel children along 
different dividing branches up the tree either toward resilience or toward sustained or 
increasingly maladaptive behavior. Thus, we expect that children who begin to travel along an 
internalizing pathway early in life will eventually evidence a wide array of outcomes ranging 
from normal to abnormal. However, in this paper, we begin with a simple description of one set 
of adjoining branches through the tree that define a pathway of increasing maladaptation, leading 
to the eventual development of a Negative Affect SUD. 
 
This internalizing pathway consists of an ongoing set of interactions between risk, protective 
(serving to decrease risk), and vulnerability (serving to increase risk) factors that lead to SUDs. 
The core of this model is a set of predictions about how risk for Negative Affect SUDs manifests 
differently at varying ages. These predictions may reflect mediated associations among risk 
indicators over time but are perhaps better conceptualized as the heterotypic continuity of 
Negative Affect SUDs. Within the Developmental Psychopathology framework, heterotypic 
continuity occurs when a single underlying construct is expressed in varying forms across 
development (Costello, Foley, & Angold, 2006). Evidence for heterotypic continuity in the 
internalizing pathway to SUDs comes from Costello et al. (2003) who found relatively greater 
evidence for heterotypic continuity among internalizing disorders and SUDs than among other 
forms of adolescence disorder. In articulating the potential markers or expressions of Negative 
Affect SUDs over development below, we emphasize what may be unique indicators of Negative 
Affect SUDs rather than indicators of SUDs more generally (see Figure 1). 
 
  
Figure 1 
Internalizing Pathway to Negative Affect Substance Use Disorders 
Beginning in infancy 
Based on theories of internalizing disorders in young children and developmental formulations of 
SUDs (Fox, Henderson, Marshall, Nichols, & Ghera, 2005; Kagan, Reznick, & Gibbons, 1989; 
Rubin & Mills, 1991; Tarter et al., 1999), we posit that this pathway first manifests in infancy as 
a behaviorally inhibited or highly reactive temperament. Behavioral inhibition has been defined 
as “a restrained, cautious, avoidant reaction to unfamiliar persons, objects, events, or places” (p. 
163; Kagan, 2008) and is considered an enduring, biologically mediated feature of temperament. 
Previous studies show a consistent link between behavioral inhibition in infancy and increasing 
internalizing symptoms during childhood (Colder, Mott, & Berman, 2002; Colder, Chassin, 
Stice, & Curran, 1997). Moreover, observer ratings of child behavior also show greater 
behavioral inhibition among COAs than among their peers (Hill, Lowers, Locke, Snidman, & 
Kagan, 1999).4 Findings from observational ratings strengthen this conclusion because they 
indicate that parents from alcoholic families are not simply over-reporting their children’s 
behavioral inhibition, as might be hypothesized based on findings of biased parental reports of 
children behavior associated with other forms of parent psychopathology (e.g., Forehand & 
McCombs, 1988). 
 
Studies showing that these early temperament markers predict later substance use further support 
the salience of early behavioral inhibition for the internalizing pathway to SUDs. For example, 
Ensminger, Juon and Fothergill (2002) found that first grade boys (though not girls) who were 
both shy and aggressive had higher risk for drug use in adulthood. Similarly, Caspi et al. (1996) 
found that inhibited (fearful, shy, and easily upset) three-year-olds, compared to their peers, had 
higher rates of depression and, for boys, alcohol-related problems at age 21. Other studies also 
demonstrate that indices of internalizing behavior between ages 3 and 10 are predictive of more 
alcohol-related problems and disorder in mid-adolescence to early adulthood (Hawkins et al., 
1992, 1999; Zucker, Fitzgerald et al., 2000; Mayzer et al., 2001, 2002). 
 
Obviously, not all behaviorally inhibited infants will progress toward substance use and eventual 
disorder. Rather, we expect that progression involves the emergence of internalizing symptoms 
in the pre-school and early childhood years. Stable behavioral inhibition over time, particularly 
when paired with physiological indices of fear responses to novel stimuli, increases subsequent 
risk for internalizing symptoms (particularly anxiety, but also depression) in childhood 
(Gladstone & Parker, 2006; Hirshfeld, Rosenbaum, Biederman, & Bolduc, 1992; Kagan, 
Snidman, Zentner, & Peterson, 1999). Moreover, children of depressed parents show greater risk 
for early behavioral inhibition and internalizing symptoms (Rosenbaum et al., 2000). This same 
risk for greater internalizing symptoms is also seen in children of depressed (or Negative Affect) 
alcoholic parents versus children of alcoholic parents without depression and children of non-
alcoholic parents (Hussong et al., 2008). Thus, we posit that the early stages of the internalizing 
pathway to SUDs are marked by behavioral inhibition and emerging internalizing symptoms 
from infancy into early childhood and we expect that children of parents with Negative Affect 
SUDs may be particularly vulnerable to this pathway. 
 
Early to mid- childhood 
A growing literature identifies the concomitants of internalizing symptoms in early childhood 
(Rubin & Mills, 1991). Notably, the social reticence accompanying behavioral inhibition in 
toddlers is associated with risk for peer rejection and self-perceptions of lower social competence 
in early childhood, particularly in girls (Nelson, Rubin, & Fox, 2005). 5 These temperament and 
social factors then set the stage for a self-defeating cognitive style about social events that further 
exacerbates risk for internalizing symptoms and leads to social withdrawal. As such, 
behaviorally inhibited infants are at a greater risk for internalizing symptoms as toddlers, which 
in turn increases their risk for social withdraw and other forms of interpersonal skill deficits at 
the point of school entry. 
 
Many of these concomitants are consistent with early risk markers for eventual substance use in 
adolescence, particularly those that indicate continued and even escalating problems with 
emotional and social adjustment. Challenges associated with social interaction may lead children 
with greater internalizing symptoms over time to become socially rejected and isolated as they 
progress through the school years (Lillehoj, Trudeau, Spoth, & Wickrama, 2004). Although the 
relation between social withdraw in early childhood and later substance use has not been directly 
explored in the literature, peer rejection in the grade school years is associated with later 
internalizing symptoms in adolescence (Coie, Lochman, Terry, & Hyman, 1992). Moreover, the 
early emerging socio-cognitive processing style associated with internalizing symptoms and 
social withdrawal may further entrench and even exacerbate risk for increasing internalizing 
symptoms through the middle childhood years. Based on these findings, we posit that the early 
manifestations of the internalizing pathway to SUDs include high behavioral inhibition (in 
infancy), elevated internalizing symptoms (including both anxiety and depression, emerging with 
toddlerhood), and subsequent increases in peer rejection, social withdrawal and disengagement 
(exacerbated at school entry). 
 
Late childhood and adolescence 
We expect that development toward Negative Affect SUDs more specifically, rather than SUDs 
more generally, occurs during late childhood and is marked by three factors namely, positive 
expectations for the effects of alcohol and drug use, interpersonal skill deficits that lead to 
associations with deviant peers or to social withdraw and the desire to self-medicate, and coping 
motives for substance use. The first of these indices thus concerns the growing expectation that 
alcohol use will reduce distress associated with internalizing symptoms. Although younger 
children generally endorse more beliefs about the undesirable than positive or enhancing effects 
of alcohol, this balance of positive to negative beliefs changes both with age and drinking 
experience (Dunn & Goldman, 1998; O’Connor, Fite, Nowlin, & Colder, 2007). However, even 
in young children, some youth indicate that they hold such tension reduction or coping 
expectations for alcohol use even as they enter adolescence (as consistent with evidence in 
Colder et al., 1997 and Cooper, Frone, Russell, & Mudar, 1995). Such beliefs, as with any 
positive expectation for drinking, are predictive of greater alcohol use in adolescence (Reese, 
Chassin, & Molina, 1994). These positive beliefs about drinking are stronger in children of 
alcoholic fathers (Colder et al., 1997) and may indeed mediate COAs’ risk for substance 
involvement (Brown, Tate, Vik, Haas, & Aarons, 1999, though also see Colder et al., 1997). 
Moreover, expectancies and drinking motives are more strongly related to drinking among high 
school students from alcoholic versus non-alcoholic families (Mann, Chassin, & Sher, 1987). 
Thus, the development of such positive expectancies for alcohol use, particularly for the 
reduction of negative affect, are posited to partly mediate the relation between early childhood 
internalizing symptoms and subsequent risk for alcohol and drug use. 
 
A second factor impacting progression along the internalizing pathway to SUDs during middle 
childhood and adolescence is interpersonal skill deficits. Specifically, we posit that the extent to 
which youth act upon their positive expectation about the effects of alcohol and drug use by 
initiating and escalating substance use is in part driven by their social context. Adolescents who 
are relatively more withdrawn or disengaged from their peers (perhaps as a function of prolonged 
internalizing symptoms) may actually initiate substance use somewhat later than their peers. 
Consistent with this possibility are findings from Kaplow et al. (2001) showing that young teens 
with a separation anxiety disorder delayed the onset of substance use compared to their peers 
whereas teens with a generalized anxiety disorder had an earlier onset of substance use. As such, 
social withdraw may act to delay the onset of substance use into adolescence, given that many 
opportunities for substance use occur within a peer setting (Hussong, 2000). 
 
Although social withdraw may delay the onset of substance use, it is not likely to decrease the 
overall risk for substance involvement by late adolescence. Motivated, distressed youth are 
indeed likely to find avenues for accessing and using substances. This may be particularly true 
for socially withdrawn COAs who have easier access to alcohol in the home. Consistent with this 
hypothesis, COAs report drinking alone more frequently than do their peers (Chalder, Elgar, & 
Bennett, 2006). Adolescents who drink alone may indeed eventually show increased risk for 
Negative Affect SUDs as drinking alone in adolescence may well be associated with the motive 
of self-medication, or drinking to relieve stress, and with a greater risk for alcohol-related 
problems (Cooper, 1994; Cooper, Russell, Skinner, & Windle, 1992). 
 
These effects of social withdraw, however, likely apply only to a minority of our target youth as 
not all teens with a history of internalizing symptoms will withdraw from their peers. Yet, a 
history of internalizing symptoms may still leave children progressing along the internalizing 
pathway with the interpersonal skills deficits that they bring into adolescence. Rather than 
leading to social withdrawal, these interpersonal deficits may simply steer these youth away from 
mainstream peer associations, leaving them to find acceptance with more deviant peers. Due to 
shifting peer contexts, opportunities for social interaction in marginalized groups of peers 
engaging in deviant behavior provide these socially awkward youth with peer acceptance. At the 
same time, such groups increase risk for engaging in deviant activities, such as substance use (as 
articulated by self-derogation theory, Kaplan, 1980 and social context theory, Dishion, Duncan, 
Eddy, & Fagot, 1994). For most youth, then, we expect to see the onset of substance use by mid-
adolescence as social opportunities supportive of use expand and rates of depression are 
maintained (for boys) or increase (for girls; Angold, Costello, & Goodyer, 2001). 
 
A third factor impacting whether adolescents progress along the internalizing pathway to SUDs 
is drinking motives. Specifically, adolescents following the internalizing pathway to SUDs may 
develop strong motives to use substances as a means of coping or reducing tension. Such motives 
may emerge from earlier coping expectancies for substance use (Kuntsche, Knibbe, Engels, & 
Gmel, 2007). Three factors may in part impact the strength of these motives. First, coping 
motives are associated with internalizing symptoms (Rafnsson, Jonsson, & Windle, 2006; 
Tubman, Wagner, & Langer, 2003) and a long history of internalizing symptoms may underlie 
these motives in youth traveling the internalizing pathway and seeking to mitigate continued 
distress. Second, deviant peer groups may also reinforce these motives, given evidence for the 
social transmission and reinforcement of not only substance use behaviors but also coping 
motives associated with heavy substance use (Hussong, 2003). And, third, individual differences 
in the extent to which alcohol actually functions to physiologically reduce tension and stress also 
may impact this risk. Notably, COAs experience greater reductions than do children of non-
alcoholic parents in their physiological stress response when they use alcohol (particularly when 
they use heavily) versus when they are sober (Sher & Levenson, 1982; Sher et al., 2007). 
Alcohol, in particular, may then be a more effective short-term coping strategy for COAs and 
this may in turn increase their coping motives for drinking. 
 
Importantly, such coping motives for drinking predict a more problematic course of substance 
use in general (Carpenter & Hasin, 1999; Cooper et al., 1995). With progression of the addictive 
process, affect-related cues for drinking and coping motives may become classically conditioned 
and part of a sub-conscious process (Baker, Piper, McCarthy, Majeskie, & Fiore, 2004). This, in 
turn, further entrenches the relation between affective and substance use disorders, such that the 
two become interdependent in a single addictive cycle. Thus, with adolescence, we posit that 
progression along the internalizing pathway is marked by (a) increasing coping expectancies and 
motives for substance use, (b) initiation of use either with the goal of self-medication by drinking 
alone or with the goal of peer acceptance by drinking with deviant peers, and (c) escalation in 
use to SUDs in adulthood to the point of addiction, particularly for COAs. 
 
Developmental Progression 
Collectively, these processes then define an internalizing pathway that emerges at birth and 
continues, given supportive risk mechanisms, into adulthood. The markers of progression along 
this pathway emphasize internalizing and affect regulation processes as related, eventually, to 
SUDs. The manner in which progression occurs along this pathway is then characterized by three 
concepts from developmental psychopathology. First, many of these risk processes are expected 
to be bi-directional. For example, increasing experience with alcohol may bolster coping motives 
in adolescence, particularly for COAs who show greater tension reduction benefits from alcohol 
as compared to their peers (Sher & Levenson, 1982). The resulting increase in substance use in 
turn increases negative mood (Hussong, Hicks, Levy, & Curran, 2001), elevating risk for 
substance-induced depression and both pharmacological (e.g., via withdrawal symptoms) and 
non-pharmacological influences (e.g., through coping with secondary stressors that are the 
consequences of use) on affect disturbance (Sher et al., 2007). 
 
Second, these risk processes are also expected to be developmentally cumulative. Thus, by late 
adolescence, we posit that these youth will show continued internalizing symptoms, poor social 
functioning, positive expectancies and coping motives for substance use, and moderate to heavy 
substance use (likely, in part, as a means of self-medication). These adolescent risk factors in 
turn mediate the relation between temperament and internalizing symptoms in childhood and 
Negative Affect SUDs in adulthood. With young adulthood, mechanisms underlying dependence 
and addiction (e.g., Baker et al., 2004) may begin to function as the previously separable 
behaviors of internalizing symptoms and substance use become fused into a single form of 
problem behavior. Adolescents showing all of these markers of progression along this pathway 
are expected to be at greatest risk for Negative Affect SUDs with the transition to adulthood. 
 
Third, we expect that the course (or rate of change) of pathway markers and the overall level of 
these markers are important in predicting the level of risk that youth face for Negative Affect 
SUDs. Specifically, we posit that an accelerated progression along this pathway (i.e., faster 
escalations in internalizing symptoms, earlier onset of substance use, more rapid development of 
coping motives and expectancies) will interact with overall levels of pathway markers (i.e., high 
levels of internalizing symptoms, substance use and coping motives and expectancies) to predict 
greater risk for Negative Affect SUDs. 
 
In sum, we describe an alternative pathway to the more typically studied externalizing model for 
SUDs that we refer to as the internalizing pathway. In this model, we identify the markers that 
identify progression along the internalizing pathway ranging from the emergence of behavioral 
inhibition in infancy and toddlerhood to the development of Negative Affect SUDs in young 
adulthood. By identifying markers of progression along this pathway, we articulate a model 
marked by heterotypic continuity in problem manifestation. 
 
The relation between internalizing and externalizing pathways 
The internalizing model in Figure 1 describes a pathway of risk that is likely most evident in 
those children who eventually form a Negative Affect SUDs. However, the processes underlying 
this pathway are not necessarily restricted to children with this outcome. Rather, we posit that 
this is a more general risk process that varies in the extent to which it contributes to risk for any 
form of SUD across individuals. Thus, the emphasis of this model is on the risk mechanism 
rather than on the specific SUD outcome. 
 
One implication of this assumption is that the externalizing and internalizing pathways are not 
necessarily orthogonal; rather they define different risk processes leading to SUDs that may at 
times be overlapping. In other words, emerging risk for SUDs is governed for some children by 
processes underlying both the internalizing and externalizing pathway and these may indeed be 
processes that put youth at risk for SUDs more generally rather than Negative Affect SUDs in 
particular. One example of this overlap comes from research on anger management and 
aggression in which cognitive-behavioral interventions to manage anger (and increase social 
problem solving skills) in aggressive boys reduced risk for substance use at one year follow-up 
(Lochman & Wells, 2003). These risk processes for SUDs are consistent with those 
acknowledged in the externalizing pathway. Likewise, to the extent that children who have 
problems with anger management also show problems regulating other forms of emotion (e.g., 
fear and sadness), the processes relating anger management to subsequent SUDs may also be 
implicated in the internalizing pathway. Thus, some of the risk processes defining the 
internalizing and externalizing pathways may at times overlap in the lifecourse of an individual 
child. 
 
However, this is not to say that the internalizing pathway simply defines a set of risk processes 
that are subsumed by the externalizing model. Rather, risk processes underlying the internalizing 
pathway are unique in that the internalizing pathway (a) emphasizes the role of emotion-
regulation within the development of self-regulation as central to early risk for SUDs, (b) defines 
self-medication as a central process translating deficits in self-regulation into substance-related 
behaviors and risk for addiction specifically, and (c) focuses on the Negative Affect form of 
SUDs as a salient outcome. With these emphases, the internalizing pathway defines markers of 
developmental progression along a trajectory identified by these three hallmarks of internalized 
SUDs (i.e., emotion regulation deficits in early childhood, self-medication with substance use 
onset typically in adolescence, and the onset of Negative Affect SUDs in early adulthood). 
 
It is important to note that this emphasis on the unique contributions of internalizing processes to 
SUDs may appear to be in contrast to existing studies in which internalizing symptoms 
contribute little to the prediction of substance use in adolescence once risk associated with 
externalizing symptoms is considered (e.g., Hussong et al., 1998). As previously noted, this 
finding has led some to question the practical importance of internalizing symptoms as an 
indicator of risk for substance involvement. However, the unique contributions of internalizing 
and externalizing symptoms may be difficult to detect in adolescence (Serrano, Bauer, Curran, & 
Hussong, 2008). First, we have found that the unique effects of internalizing symptoms are only 
apparent at more severe levels of use or for more severe drugs of abuse (Hussong, Curran, Lee et 
al., 2008; Hussong, Bauer, Serrano, et al., 2008). Second, comorbidity rates of internalizing and 
externalizing symptoms peak in adolescence as compared with childhood and adulthood, and 
such high rates of co-occurrence may obscure the unique effects of internalizing symptoms 
during adolescence. This makes detection of internalizing processes as defined solely by the 
marker of internalizing symptoms difficult during adolescence. In contrast, we take a 
developmental perspective that defines the risk associated with internalizing symptoms as a 
history of behaviors characterized by the internalizing pathway rather than simply rates of 
internalizing symptoms in adolescence. As such, we posit that internalizing symptoms that onset 
early and persist into adulthood may be a unique predictor of substance involvement and disorder 
after controlling for co-occurring externalizing symptoms. 
 
In addition to the possible overlap at times in the processes underlying the internalizing and 
externalizing pathways, we also recognize the potential for externalizing symptoms themselves 
to mediate the risk between early internalizing symptoms and substance involvement in 
adolescence. Several theories account for the development of externalizing symptoms secondary 
to internalizing symptoms, with the failure to form healthy relationships and deficits in social 
development serving to increase this comorbidity (Oland & Shaw, 2005). Moreover, both social 
context theory (Dishion et al., 1994) and the self-derogation model (Kaplan, 1980) suggest that 
the same social forces posited to propel youth with internalizing symptoms toward substance use 
(i.e., gaining acceptance but also peer support for deviance in a marginalized peer group) may act 
to increase deviant behavior more generally. As such, we also predict that for some youth 
externalizing symptoms may serve as a final common pathway to substance involvement, 
mediating the relation between childhood internalizing symptoms and substance use in later 
adolescence (Zucker, 2006). Thus, progression along the internalizing pathway to SUDs does not 
preclude the presence of externalizing symptomatology, particularly during adolescence. Rather, 
the internalizing pathway instead emphasizes emotion-based risk processes as underlying the 
emergence of externalizing symptoms and SUDs. 
 
That said, we also posit that a subgroup of youth engage in SUDs consistent with the 
internalizing pathway without evidencing processes associated with the externalizing pathway. 
In fact, the extent to which youth experience internalizing and externalizing related processes for 
their SUDs likely exists on a continuum, with each set of processes dominant for different youth 
and perhaps at different points in their individual development. This raises the possibility that 
externalizing symptoms themselves may serve to moderate risk for substance involvement 
associated with the internalizing pathway. Negative Affect SUDs specifically may be more 
evident in youth with ‘pure’ forms of internalizing symptoms because their use is more centrally 
motivated by coping efforts. Although several studies of adolescents fail to support a moderating 
hypothesis (Capaldi, 1991; Capaldi & Stoolmiller, 1999; Miller-Johnson, Lochman, Coie, Terry, 
& Hyman, 1998), others find that internalizing is only predictive of substance use in the absence 
of externalizing symptoms (Dierker, Vesel, Sledjeski, Costello, & Perrine, 2007). For example, 
using an experience sampling method assessing daily negative affect and drinking in rising 9th 
graders over a 21 day period, we found that only those youth low in conduct problems were more 
likely to drink on days characterized by greater indicators of internalizing symptoms (Hussong, 
Gould, & Hersh, 2008). 
 
In short, we anticipate that the internalizing pathway is not necessarily orthogonal to processes 
underlying the development of externalizing symptoms as related to SUDs. Rather, we expect 
that (a) independent contributions of internalizing and externalizing symptoms may only be 
evident outside of those developmental periods of high symptom co-occurrence (adolescence), 
(b) that the internalizing pathway may contribute to the ubiquity of externalizing symptoms 
during adolescence, with externalizing symptoms serving to mediate the relation between early 
emerging internalizing symptoms and subsequent SUDs, and (c) that the presence of 
externalizing symptoms may alter or moderate risk for progression along the internalizing 
pathway toward eventual Negative Affect SUDs. What distinguishes the internalizing pathway 
from the externalizing pathway is an emphasis on emotional dysregulation and the emergence of 
self-medication as the core features of the underlying disorder (i.e., Negative Affect SUDs). 
Thus, in the internalizing pathway, externalizing symptoms serve to propel or slow progression 
toward eventual Negative Affect SUDs, a specific form of SUDs with a unique psychological 
motivational structure and perhaps genetic liability. 
 
What might we learn about prevention efforts based on the internalizing pathway? 
Drawing on Rutter (1987), the development of any underlying etiological model may guide the 
development of effective prevention efforts by identifying those risk and vulnerability factors in 
need of redress as well as those protective factors that may be bolstered. In addition, we 
recognize clear prevention implications in our approach to understanding the development of 
AUDs and SUDs within a developmental framework. Our primary goal was to outline a model 
allowing us to identify progression of an underlying risk process that is eventually evident as 
Negative Affect SUDs (i.e., the internalizing pathway, Figure 1). This conceptualization of how 
internalizing symptoms contribute to the development of Negative Affect SUDs, particularly in 
COAs, offers a way to identify a target population, period of development for intervention, and 
risk process ripe for preventive intervention. 
 
First, as in other areas of prevention, one lesson offered by the emerging literature showing that 
risk for the internalizing pathway emerges early in life is simply that earlier prevention efforts 
are needed (Ialongo et al., 2006). To date, no prevention programs have been developed and 
empirically evaluated to determine whether interventions in the preschool-period can effectively 
mitigate COAs’ risk. In addition to being a period when COAs are first evidencing risk for 
negative outcomes, the preschool years are an ideal developmental period for intervention 
because (a) such risk behaviors as aggression may become reinforced and more difficult to 
change if not addressed prior to school entry when the systemic repercussions of such behaviors 
may also impact children and (b) the rapid developmental changes that accompany this period 
offer families multiple opportunities to adapt to the child’s needs and reorganize how they 
function as a unit. 
 
Second, a clear case can be made that COAs are at particular risk for progression along the 
internalizing pathway toward Negative Affect SUDs. Although we suspect that children who are 
exposed to both mood disorders and SUDS through their parents (e.g., a parent with depressed, 
alcoholism or a family with an alcoholic father and depressed/anxious mother) may be especially 
at risk for progression along the internalizing pathway, we also expect that the processes outlined 
here may be relevant for understanding the role of affective processes in risk for SUDs in 
families with an alcoholic parent more generally. 
 
A third clear implication is that internalizing symptoms may be a useful target for early 
prevention efforts. Evidence suggests that the relation between parent alcoholism and child 
internalizing symptoms is weaker than that between parent alcoholism and child externalizing 
symptoms (Chassin, Rogosch, & Barrera, 1991; Edwards, Leonard, & Das Eiden, 2001). 
Nonetheless, previous studies consistently support COAs’ greater risk for internalizing 
symptoms compared to children of non-alcoholic parents, with COAs as young as 18 months 
showing elevated parent-reports on internalizing symptoms (Colder et al., 1997). Similar results 
come from studies focusing on early and middle childhood (Puttler, Zucker, Fitzgerald, & 
Bingham, 1998; Tubman, 1993). Studies by Chassin and colleagues (Chassin et al., 1991; 
Chassin et al., 1999) show that adolescent COAs have higher maternal reports of internalizing 
symptoms than their peers, and that this risk continues into young adulthood when COAs show 
higher rates of affective and anxiety disorders. 
 
Conclusions 
Our goal was to define an internalizing pathway to SUDs, particularly Negative Affect SUDs, 
which is guided by the extant literature and integrated through the tenants underlying the 
Developmental Psychopathology framework. The internalizing pathway outlines a process of 
heterotypic continuity to identify the early emergence of a risk process underlying Negative 
Affect SUDs and to track its progression over development. The pathway holds implications for 
target populations, periods of development, and risk processes, and thus informs the 
development of preventive interventions. However, the development of these prevention 
programs requires a greater degree of specificity than the current model provides. Being able to 
identify when (the pre-school years), who (children of alcoholic parents) and what distal factors 
to target (internalizing symptoms), begs the question of what risk processes underlie these target 
factors and how we might most effectively interrupt them. These needs define a research agenda 
that connects our understanding of broad developmental pathways leading to psychopathology 
with the demands of early preventive programs designed to alter the lifecourse of children at risk 
for following such detrimental pathways. 
 
Footnotes 
1Despite the dominant trend to thus conceptualize all SUDs as part of a disinhibited phenotype 
linked to a single common genetic liability, other research has suggested that genetic structures 
related to risk for SUDs may vary depending on the form (use versus disorder), developmental 
timing (adolescence versus adulthood) and trajectory (stable prolonged use over adolescence 
versus deceleration; e.g., Dick, 2008) of the use. Thus defining the informative phenotypes of 
SUDs for identifying genetic liability remains an active area of research and the role of Negative 
Affect forms of SUDs, later defined, as potentially unique remains an active question of study. 
 
2See endnote 1 for comment on genetic liability and Negative Affect SUDs. 
 
3Note that we focus on mechanisms that do not require fetal alcohol exposure or effects and we 
generally do not consider the special circumstances of children with these disorders in this 
manuscript. 
 
4These parents also rate their children as more stubborn/persistent in their temperaments as well 
as externalizing symptoms (Edwards, Leonard, & Eiden, 2001). 
 
5The study of gender differences in the relations among internalizing symptoms, stress and 
substance involvement is a large and contradictory literature. Although we recognize the 
potential salience of gender differences within the internalizing pathway to SUDs that we posit 
here, we also recognize that integrating and applying this literature within the current model is 
beyond the scope of our paper. 
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